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Abstract 
Advances in technology caused remarkable changes in educational area. Computers are now the major supplementary material 
for most of the courses. Conventional classrooms are now changing with modern classrooms where computer aided education is 
applied. This study focused on observing the difference of student success in computer aided education versus conventional 
education on “programming” module in “Information Technologies” course which is taught on tenth class of secondary 
education. For this research, two identical student groups each having 25 students are formed. Conventional methods are applied 
to the first group and computer aided methods are applied to the second group. The obtained results are evaluated by variance 
and ANOVA. 
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1. Introduction 
Computer aided education(CAE) is briefly an interactive way to provide students to know their performances and 
helps keeping their learning process under control by getting feedbacks and also improves their interest for the 
course by providing audio recordings, visual animations and graphical illustrations  (Christmann, 2002). 
Computer aided education aims to improve conventional education by reducing educational costs, speeding up 
the learning progress, providing a rich education material, implementing a requirements based education, providing 
compensative learning and achieving personal education  (Solimeno, Mebane, Tomai, & Francescato, 2008).  
When it is realized that obtaining the required educational quality with classical educational methods is not 
possible, new approaches are tried to be developed by the help of advancing technology. The most discussed and 
used method is “Computer Aided Education” (Barker & Yeates, 1985). 
Computer aided education is not a method without student-student or student-teacher interaction. It provides 
students to intensify their knowledge according to their needs without other students’ oppression. Besides that, it 
shortens the learning period by providing supplementary animations, audio and image files which makes it more 
enjoyable (du Plessis, van Biljon, Tolmie, & Wollinger, 1995). 
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3. Results 
It is proven that when compared with conventional education, computer aided education saves 30% of the costs 
and 40% of the time. It means that CAE is 30% more efficient educational method than conventional education. 
The purpose of this study is observing the difference of students’ achievements in computer aided educational 
methods on “Fundamentals of programming” module in “Fundamentals of Information Technologies” course which 
is taught on tenth class of secondary education.  In order to obtain these results, we tried to find out whether 
computer aided educational methods create meaningful differences on the students’ achievements. 
In order to observe differences between conventional and computer aided educational methods, 50 students are 
selected from østanbul ùiúli Endüstri Vocational High School, Information technologies branch. Experimental group 
contains 25 students and control group contains another 25 students. The study which is conducted with 
experimental and control groups covers “Fundamentals of programming” module in “Fundamentals of Information 
Technologies” course. The course materials which is used for experimental group is developed by the researchers. 
In the planning of this study, we assumed that, pre and post-tests which were applied to the students are solved in 
a pure-minded approach. And, the members of two distinct student groups (which were separated for applying 
conventional and computer aided educational methods) have identical academic success rates. And also it is 
assumed that evaluation of an expert is sufficient for the coverage of the educational material which is used in this 
study.  
Forthcoming sections are organized as follows: in the second section, experimental data and scientific methods 
are considered. Findings and obtained results are given in section 3. And the conclusion is discussed in section 4. 
2. Material and methods 
In this section, materials, methods and analysis of collected data will be stated. 
2.1. Methods 
This research was conducted by using an experimental method. Students who are used in this research are chosen 
among tenth grade students of østanbul ùiúli Endüstri Vocational High School, Information technologies branch on 
2007-2008 educational year. The experimental and control group members are picked up randomly within 50 
students who are accepted as academically equal to each other.  Success measurements of these groups are made by 
applying tests before and after the experiment processes. “Evaluation of educational material survey” was applied to 
the students. 
Experimental data of this study is obtained by applying success measurement test and “Evaluation of educational 
material survey” to the chosen students. In order to determine students’ existing knowledge about the course and 
compare the end-course learning level between conventional educational methods and computer aided educational 
methods, success measurement tests are applied to the students before and after the experiment.  
2.2. Educational material 
The educational material that is applied is composed of three sections. The first section contains instructions 
about how to use the material. The second section contains introductory material about information technologies 
branch. This introductory material is composed of explanatory video recordings about professions within 
information technologies. Those recordings were taken from MEGEP web site which was prepared by Turkish 
Ministry of Education. The last section contains courses. In this section, a short description of the course is 
displayed before beginning course instruction. The course contents are also prepared on the basis of the content from 
MEGEP web site (MEGEP). 
Course instruction is supported by computer animations. Practical examples are helped making topics more 
understandable by students. Each topic has its own test. At the end of all topics, a general test is applied. 
2.3. Analysis of data 
Experimental data that is collected from applying success measurement tests (which were applied before and 
after the experiment) and “Evaluation of educational material survey” is statistically analyzed by SPSS software. 
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Arithmetical mean, standard deviation and “t test” values are calculated for pre-test and post-test results. “t test” 
is applied in order to determine differences of pre-test and post test results and success changes in groups. 
Cronbach’s alpha value is used for the reliability analysis of “Evaluation of educational material survey”. Besides 
that, reliabilities of learnability, responsibility, motivation, controllability, design and satisfaction factors were 
examined for the prepared survey. Arithmetical mean and standard deviation values were also calculated for each of 
the factors. The suitability check of the factors for normal distribution is made by using Kolmogorov-Smirnov test. 
And the homogeneity of each factor is determined by One Way ANOVA test (Wilcox, 2003). The relationships 
between each of the factors are detected by correlation analysis. And, the relationship of each factor with “gender” 
and “school type” independent variables are analyzed by MANOVA test (Mathew, 1989). 
3. Results 
We will discuss the findings in two sections: Evaluating test results of control and experimental groups and 
evaluation of educational material survey. 
3.1. Evaluating test results of control and experimental groups 
According to the values in Table 1, there is not any difference for pre-test success averages between control 
group (Xavg = 15.48) and experimental group (Xavg = 15.44). 
 
Table 1. t-test results for pre-test scores of control and experimental groups 
 
Group N Xavg SD N-1 t p 
Control 25 15.48 3.12 24 0.044 0.966* 
Experimental 25 15.44 3.22 24 0.044 0.966* 
*p<0.05       
 
Table 2 summarizes the findings for control and experimental groups’ success measurement test. According to 
the statistical findings in Table 2, there is a significant difference between experimental group pre-test (Xavg = 15.48) 
and post-test (Xavg = 20.08) success average values. This yields an improvement of 5.40 points.  
On the other hand, control group (where conventional methods were used) produced an improvement of 2.28 
points. When we examine post-test results for experimental and control groups, we see that, experimental group 
scored better than control group which means that students who took computer-aided education scored better than 
the students who took conventional education. 
 
Table 2. Analysis of test results of control and experimental groups 
 
Group N Xavg SD N-1 t p 
Control Pre-Test 25 15.44 3.22 24 -5.729 0.000* 
Experimental Pre-Test 25 15.48 3.12 24 -7.042 0.000* 
Control Post-Test 25 17.72 3.05 24 -5.729 0.000* 
Experimental Post-Test 25 20.08 4.21 24 -7.042 0.000* 
*p<0.05       
3.2. Evaluation of educational material survey 
Analysis of “Evaluation of educational material survey” is made by using SPSS 15 software. The survey is 
prepared by considering expert opinions and previous thesis studies about this subject. Five-level likert scale is used 
when applying the survey. Each level is defined as “Strongly Disagree (1)”, “Disagree (2)”, “Neither agree nor 
disagree (3)”, “Agree (4)” and “Strongly Agree (5)”. 
2. Material and methods 
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The questions in the survey are divided into six factors by their relations between each other. These factors and 
their number of questions are learnability (has 10 questions), responsibility (has 7 questions), motivation (has 5 
questions), controllability (has 8 questions), design (has 8 questions) and satisfaction (has 5 questions).  
The general reliability of the survey, the Cronbach’s alpha value is 0.926. Reliability coefficient value of each 
factor as for learnability is 0.769, for responsibility is 0.753, for motivation is 0.804, for controllability is 0.677, for 
design is 0.783 and for satisfaction is calculated as 0.753. 
When sample group is analyzed with respect to learnability factor, the average value is calculated as Xavg = 3.80 
with a standard deviation 0.55. When it is analyzed with regard to responsibility factor, the average value is 
calculated as Xavg = 3.72 with a standard deviation 0.64. When it is analyzed concerning motivation factor, the 
average value is calculated as Xavg = 3.79 with a standard deviation 0.78. When sample group is analyzed by means 
of controllability factor, the average value is calculated as Xavg = 3.79 with a standard deviation 0.62. When it is 
analyzed with respect to design factor, the average value is calculated as Xavg = 3.91 with a standard deviation 0.61. 
And when sample group is analyzed with regard to satisfaction factor, the average value is calculated as Xavg = 3.93 
with a standard deviation 0.70. 
According to the Xavg and SD values of factors given above, it is clearly indicated that the experimental group’s 
performance is successful and consistent. 
The result of Kolmogorov-Smirnov test shows that learnability, responsibility, motivation, controllability, design 
and satisfaction factors’ significance values are 0.055, 0.750, 0.200, 0.187, 0.432 and 0.180 respectively. All of the 
significance values are greater than 0.05 which means that factors are normally distributed. 
The homogeneity of each factor is calculated by One Way ANOVA test. According to ANOVA test, significance 
values of learnability, responsibility, motivation, controllability, design and satisfaction factors are 0.412, 0.989, 
0.096, 0.666, 0.168 and 0.63 respectively. All of the significance values are greater than 0.05 which means that 
factors are distributed in a homogeneous form. 
When each factor is analyzed using SPSS software with respect to gender and school type, we found significance 
values lesser than 0.05. Those values are listed in Table 3. According to these values, it can be clearly stated that 
there is not any statistical relation between the factors and gender or the factors and school type. 
 
Table 3. Relationship between gender with school type in respect to survey factors 
 
Source Dependent Variable Type III Sum of Squares df Mean Square F Sig. 
School Type Learnability 0.280 2 0.140 0.454 0.637 
 Responsibility 0.973 2 0.486 1.179 0.312 
 Motivation 2.210 2 1.105 1.810 0.170 
 Controllability 0.803 2 0.401 1.063 0.350 
 Design 0.931 2 0.466 1.248 0.292 
 Satisfaction 1.362 2 0.681 1.467 0.236 
Gender Learnability 0.503 1 0.503 1.630 0.205 
 Responsibility 0.226 1 0.226 0.549 0.461 
 Motivation 0.765 1 0.765 1.253 0.266 
 Controllability 1.133 1 1.133 3.002 0.087 
 Design 0.553 1 0.553 1.482 0.227 
 Satisfaction 0.527 1 0.527 1.135 0.290 
School Type * Gender Learnability 0.227 2 0.113 0.367 0.694 
 Responsibility 1.068 2 0.534 1.294 0.279 
 Motivation 2.399 2 1.200 1.966 0.146 
 Controllability 1.055 2 0.528 1.398 0.253 
 Design 0.873 2 0.437 1.170 0.315 
 Satisfaction 1.560 2 0.780 1.680 0.192 
 
4. Discussions and Conclusions 
In this study, computer aided educational method is compared with conventional method with respect to students’ 
success. This comparison is made within 0.05 (p<0.05) significance level. Efficiency of the educational material 
which is used in this study is tested by applying “Evaluation of educational material survey”. 
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There is no noticeable difference between the pre-test results of experimental and control group students. Besides 
that, the experimental group where computer aided educational method is used has scored significantly higher 
values than the control group where conventional educational method is used. When we compare the post-test 
results with the pre-test results, we see that both experimental and control groups scored better in the post-test. But 
when we compare the post-test results for the experimental and control groups, it is seen that the experimental group 
is more successful than the control group. 
When we examine the survey evaluations by considering into Xavg and SD values for each survey factor, we can 
clearly say that the educational material is definitely successful. The SD values show us that the student opinions 
about the educational material are consistent. 
Suitability of the survey factors for normal distribution is tested by Kolmogorov-Smirnov test and homogeneity 
of the survey factors are tested by One Way ANOVA test. According to these tests, it is found that survey factors 
are homogeneous and normally distributed. 
Moreover, it is proven that there is not any significant statistical relations between the factors and gender or the 
factors and school type. 
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